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INTRODUCTION 

The  cost  of  supplemental  concentrates  fed  during  the  winter  is 
one  of  the  major  items  of  expense  in  a  commercial  cow  herd  operation. 
Reducing  this  cost  in  the  first  two  years  of  age  before  the  cow  begins 
to  produce  a  return  can  increase  profit  if  future  production  is  not  ad- 
versely affected. 

This  experiment  7.'as  designed  to  study  the  effects  of  substituting 
sorghum  grain  in  place  of  all  or  part  of  the  protein  supplement  normally 
fed.  Parameters  studied  were:  weight  gains,  conception  percentages, 
percentage  of  live  calves  bom,  calving  ability,  and  changes  in  blood 
plasma  protein  content, 

LITERATURE  REVIEt 

Since  the  end  of  the  Open  Range  Era,  commercial  cow  herd  operators 
have  been  aware  of  the  necessity  of  providing  some  kind  of  supplementa- 
tion to  a  ration  of  native  grass  fed  cows  in  the  winter  period.  Hultz 
(1930)  stated  the  feeding  of  cows  in  the  range  country  (primarily  the 
seventeen  western  states)  was  generally  confined  to  the  times  when  the 
natural  forage  was  scarce  or  covered  with  snow.  He  further  stated  that 
feeds  used  for  winter  maintenance  varied  in  different  sections  of  the 
range  country.  In  the  northern  sections,  a  ton  of  hay  per  cow  was  con- 
sidered a  standard  allowance.  Foreshadowing  later  recommendations,  Hult* 
(1930)  said  that  range  cows  and  heifers  will  go  into  the  winter  fat  and 
come  out  thin  in  the  spring.  According  to  Hultz  (1930)  "This  is  as  it 
should  be,  but  avoidance  must  be  made  of  too  thin  a  condition." 


Ross  et  al.  (1951)  reported  on  a  study  that  originated  in  Oklahoma 
in  19118.  One  of  the  objectives  was  to  study  the  effect  of  wintering  at 
different  levels  of  supplementation  upon  the  subsequent  performance  of 
the  animals.  Six  lots  of  l5  Hereford  heifer  calves  were  grazed  on  native 
grass  pastures  near  Stillwater  from  November,  19l)8  to  June,  19h9.  From 
Noventoer,  I9I1B  to  raid-April,  19h9,  the  following  levels  of  supplementa- 
tion were  fedx 

Lofw  level  (two  lots) -0,93  pounds  of  cottonseed 
cake  per  head  daily, 

Mediuffl  level  (two  lots)-l,97  pounds  of  cottonseed 
cake  per  head  daily. 

High  level  (two  lots)-l,98  pounds  of  cottonseed  cake 
and  2.69  pounds  of  oats  per  head  daily. 

Bulls  were  placed  with  one  lot  of  each  level  May  1,  19l»9,  and  were 
removed  September  1,  19U9.  In  June,  I9J49  all  lots  were  moved  to  the 
Fort  Heno  Experiment  Station,  El  Reno,  Oklahoma,  and  graaed  on  comparable 
native  pastiires.  The  principle  grasses  in  these  pastures  wei^  bluestems 
(Andropogon  s£,),  Indian  grass  (Sorghastrxim  nutans ) ,  and  switch  grass 
(Panicum  virgatum). 

During  the  191^9-1950  wintering  period  (November,  19li9  to  mid- 
April,  1950)  the  dry  native  grass  was  supplemented  as  follows: 

Low  level-0.93  pounds  of  cottonseed  cake 
per  head  daily. 

Medium  level-2.32  pounds  of  cottonseed  cake 
per  head  daily. 

High  level-2.32  pounds  of  cottonseed  cake  per 
head  daily  and  2,69  poiinds  of  oats  per 
head  daily. 


Bulla  irere  placed  with  all  lots  on  May  1,  19^0,  and  removed 
September  1,  19^0,  Blood  samples  were  taken  at  intervals  of  about 
one  month. 

Ross  et  al.  (1951)  made  the  following  observations  on  the  heifers 
that  calved  as  two-year  olds: 

At  the  end  of  the  first  winter  period,  the  heifers  gained  an  average 
of  28,  58,  and  85  pounds  each  for  low  level,  medium  level  and  high  level 
respectively. 

At  the  end  of  the  summer  period,  19^49,  the  heifers  had  gained  an 
average  of  329,  339,  and  36o  pounds  each  for  low  level,  medium  level, 
and  high  level  respectively  since  November,  I9I48, 

The  heifers  of  all  lots  lost  weight  from  the  start  of  the  winter 
period  to  time  of  calving.  The  low  level  heifers  weighed  slightly  lower 
at  time  of  calving  than  any  other  lot.  Although  the  low  and  medium  level 
heifers  weighed  less  than  the  high  level  heifers,  they  were  not  materially 
smaller  or  less  thrifty  in  appearance. 

The  low  level  of  wintering  did  not  adversely  effect  the  number  of 
calves  weaned. 

There  was  no  difference  in  the  number  of  heifers  in  each  lot  re- 
quiring assistance  at  time  of  calving, 

Ross  et  al.  (1951)  further  observed  that  of  the  heifers  exposed  to 
bulls  in  the  summer  of  1950  only,  the  medium  and  high  level  heifers  made 
greater  winter  gains  than  the  low  level  lot,  but  those  of  the  low  level 
made  the  greatest  summer  gains. 

During  the  winter  and  early  spring  months,  the  low  level  heifers 
of  both  groups  tended  to  have  lower  blood  plasma  protein  levels  than 


the  heifers  wintered  on  the  medium  and  high  levels. 

Pope  et  al.  (19^2)  reporting  on  the  same  groups  of  cows,  handled 
in  the  same  manner  as  in  the  preceding  year,  observed  that  the  low  and 
medium  level  cows,  calved  as  2-year  olds,  lost  slightly  more  weight 
than  the  ccmparable  high  level  cows  during  the  winter  period,  an  average 
of  2 ill,  19h,   and  l6l  pounds  per  head  respectively.  The  low  and  medium 
level  cows  also  gained  more  than  the  high  level  cows  through  the  summer 
grazing  season,  an  average  of  259,  266,  and  203  pounds  per  head.  The 
same  weight  gain  and  loss  pattern  was  noted  for  the  corresponding  lots 
calved  as  three-year  olds. 

Although  only  slight  changes  in  blood  constituents  occurred  diuring 
the  19$1-1952  season,  it  appeared  that  the  period  extending  frcmi  December 
to  April  was  the  most  critical  period  for  blood  constituents.  Plasma 
protein  levels  averaged  lower  for  the  heifers  wintered  at  the  low  levels 
than  at  the  high  level  from  December  to  April, 

Pope  et  al.  (1953)  noted  that  after  continuing  the  same  groups  of 
cows  on  the  same  treatments  for  another  year  the  total  number  of  calves 
dropped  and  weaned  favored  the  low  level  of  wintering  within  each  calving 
group.  He  also  observed  that  the  average  plasma  protein  level  was  higher 
for  the  cows  in  the  high  level  lot  as  compared  to  those  on  the  low  level, 
indicating  a  better  nutritutional  status.  The  differences  approached 
equal  values  in  July  and  August,  However,  none  of  the  average  values 
observed  for  the  low  level  were  outside  the  range  considered  normal  for 
beef  cows.   t    ' "  '.* 

Reid  et  al.  (1957)  commented  on  three  groups  of  Holstein  heifers 
fed  three  different  levels  of  total  digestible  nutrients  (TDN)  based  on 


the  Morrison  Feeding  Standards,  A  level  of  6^%   of  the  upper  limit  of 
the  Morrison  Feeding  Standards  was  considered  low  level.  Similarly  a 
level  of  100/^  was  considered  a  medium  level  and  a  level  of  iliC^  was  con- 
sidered a  high  level.  The  heifers  were  bred  at  18  months  of  age.  Reid 
et  al.  (1957)  noted  there  was  a  considerable  difference  in  size  at  tine 
of  first  calving.  The  average  weights  at  time  of  first  calving  were 
96)4,  ll8h,  and  1353  pounds  per  head  for  the  low,  medium,  and  high  levels 
respectively.  The  low  level  of  feeding  delayed  puberty  but  had  no  definite 
effect  on  conception, 

Knox  and  Watkins  (1958)  reported  on  a  series  of  experiments  conducted 
on  a  semi-desert  grassland  in  New  Mexico,  The  principal  grass  was  black 
grama  with  a  considerable  amount  of  dropseed.  The  cows  were  kept  in 
one  pasture  and  supplements  fed  in  pens.  The  feeding  period  was  from 
about  February  10  to  "the  time  when  an  appreciable  amount  of  green 
forage  was  available  but  not  later  than  June  1,"  All  lots  received 
bone  meal  and  salt  free  choice. 

The  cows  were  fed  as  follows: 

Ho  additional  supplementation, 

1.0  pound  of  ground  sorghum  grain  per  head  daily, 

1,0  pound  of  cottonseed  pellets  per  head  daily. 

These  were  doubled  after  calving  started, 

Knax  and  Watkins  (1958)  found  that  the  loss  of  weight  by  cows  during 
the  calving  season  was  influenced  significantly  by  the  supplements  fed. 
Grain  lessened  the  loss  compared  to  the  animals  fed  no  supplement.  The 
cottonseed  pellets  increased  weights  over  those  fed  grain.  Over  an  eight 
year  period,  Knox  arKi  Watkins  (1958)  concluded  that  young  cows  benefit 
from  supplemental  feed  in  both  average  and  drought  years,  but  mature 


cows  only  in  drought  years.  With  mature  cows,  grain  produced  substantially 
as  good  results  as  cottonseed  cake  when  fed  with  a  suitable  mineral  sup- 
plement. However,  protein  supplements  were  superior  to  grain  for  young 
cows. 

Pope  et  al,  (19^6)  reported  cm  a  repetition  of  the  19)48  study  using 
three  lots,  low  level,  medium  level,  and  high  level,  receiving  respectively, 
1,0  pounds  of  cottonseed  pellets,  2.5  pounds  of  cottonseed  pellets,  and 
2,5  pounds  of  cottonseed  meal  pellets  plus  3.0  pounds  of  ground  milo  per 
head  daily.  At  the  end  of  the  first  summer  there  was  only  an  average 
of  68  pounds  difference  between  the  low  and  high  levels  and  only  36 
pounds  between  the  medium  and  the  high.  Weight  losses  as  bred  yearlings 
(Noveaober,  1955  to  April,  1956)  were  more  severe  for  the  low  level, 
hcwrever  they  reniained  in  strong,  thrifty  condition.  About  703^  of  all 
the   heifers  required  assistance  in  calving,  !Rie  low  level  heifers  ex- 
perienced less  calving  difficulties,  apparently  due  to  lighter  calf 
weights  and  the  fleshier  condition  of  the  other  two  lots  of  heifers, 

A  third  repetition  was  begun  in  October,  1955.  As  reported  by 
Zimmerman  et  al.  (1957),  it  consisted  of  three  lots  of  ih   heifers  each. 
The  management  was  identical  to  that  of  the  second  trial,  with  the  ex- 
ception that  the  level  of  supplementation  was  varied  to  produce  the  fol- 
lowing gains  during  the  wintering  period  (early  November  to  mid-April) x 

First  winter  as  calves 

low  level-no  gain  during  wintering  period 
medium  level^ain  1/2  pound  per  head  per  day 
high  level-gain  1  pound  or  more  per  head  per  day 


Second  winter  as  bred  yearlings 

low  level-no  gain  to  calving-loss  of  body  weight  after 

calving  to  total  approximately  250  pounds  per  head 

loss  from  fall  to  spring 
medium  level-^noderate  gain  to  calving  (50  pounds )- 

approximately  1^0  pounds  loss  from  calving 

to  end  of  wintering  period 
high  level-high  gain  to  calving  (100  pounds)  no  loss 

to  end  of  wintering  period. 

During  the  first  winter  as  calves,  the  low  level  heifers  gained  21 
pounds  per  head  more  than  was  intended  on  an  average  of  ,li2  pounds  of 
cottonseed  cake  per  head  daily.  During  the  second  winter,  they  lost 
an  average  of  7  pounds  per  head  up  to  February,  1957,  with  no  supple- 
mental feed.  The  medium  level  required  an  average  of  1,85  pounds  of 
cottonseed  meal  per  head  daily  to  gain  an  average  of  ,ii7  pounds  per 
head  per  day  the  first  winter.  They  gained  an  average  of  37  pounds 
from  November  to  February  the  second  winter  on  about  2  pounds  of  cotton- 
seed raeal  per  head  daily.  The  high  level  required  2,05  pounds  cottonseed 
aeal  and  3,33  pounds  of  milo  per  head  daily  the  first  winter  to  gain  an 
average  of  ,93  pounds  per  head  per  day,  Supplauenting  dry  grass  with 
2,5  pounds  of  cottonseed  meal  and  ij  pounds  of  milo  resulted  in  an  80 
pound  gain  frcm  November  to  February  of  the  second  winter,  Zimmerman 
et  al.  (1957)  observed  the  low  level  lots  made  the  highest  summer  gains 
and  the  high  level  lots  the  lowest.  There  was  no  significant  difference 
between  lots  in  difficulty  of  calving,  Zimmerman  et  al,  (1958)  re- 
ported there  were  no  definite  trends  establi^ed  in  the  number  of  calves 
bom  or  number  weaned  in  the  third  trial. 

This  trial  marked  the  start  of  a  departure  from  winter  supplemen- 
tation of  dry  grass  based  on  amount  of  supplement  fed  per  head  per  day 


to  a  basis  of  weight  gain  or  loss  per  head  over  the  wintering  period, 

Zimmerman  et  al.  (1959)  summarized  the  results  of  four  trials 

initiated  at  Fort  Reno,  Oklahoma  in  19^6,  1957,  1958  and  1959  respectively. 

These  trials  were  planned  to  critically  evaluate  the  effects  of  different 

levels  of  wintering  on  the  growing  and  developing  heifer.  Each  fall, 

three  lots  of  lit  or  l5  weanling  Hereford  heifers  were  selected  and  handled 

similar  to  the  earlier  experiments  at  Fort  Reno,  Ross  et  al,  (195l), 

Pope  et  al.  (1952),  Pope  et  al.  (1953),  Pope  et  al.  (1956),  Zimmerman 

et  al.  (1957),  and  Zimmenaan  et  al.  (1958),  They  were  grazed  year  long 

on  native  grass  pastures,  pasture-mated  between  May  1  and  August  15  and 

calved  first  at  two  years  of  age.  Supplemental  amounts  of  cottonseed 

meal  and  milo  were  varied  to  obtain  the  following  gains  from  early 

November  to  mid-April, 

First  winter  as  calves- 
low  level-no  gain  during  winter  period 
medium  level-0,5  poimd  gain  per  head  daily 
high  leve 1-1,0  pound  gain  per  head  daily 

Second  and  subsequent  winters 

low  level-200  pounds  loss  per  head 
medimn  level-100  pounds  loss  per  head 
high  level-no  loss  in  weight 

Zimmerman  et  al.  (1959)  noted  no  consistent  differences  have  been 
observed  in  difficulty  at  first  calving  or  percent  calf  crop  weaned. 
Body  measurements  taken  in  the  fall  indicated  the  winter  treatments  did 
not  greatly  affect  thtf  skeletal  sise  of  the  heifers.  Low  level  heifers 
have  calved  an  average  of  about  1  week  later  than  the  medium  level  heifers 
and  2  weeks  later  than  the  high  level  heifers. 

Finney  et  al.  (I96l)  reported  on  a  similar  study  irtiich  was  started 
in  1957  and  1958.  Four  groups  of  l5  Hereford  heifer  lalves  were  selected 


each  fall  and  started  on  the  following  supplementation  treatmentsi 

First  winter  Second  winter 

low-no  gain  loss  of  at  least  20$  of  body 

weight  as  bred  yearlings 
medium-gain  l/2  pound  per     loss  of  less  than  10$  of  body- 
head  per  day  weight 
high-gain  1  pouiKi  per  head    no  loss 

per  day 
very  high-full  fed  50$  concentrate  ration  to  gain  as 
rapidly  as  possible 

The  supplementation  period  was  the  same  as  in  the  previous  studies 

as  was  the  general  management  throughout  the  year.  Daily  supplement  fed 

during  the  first  wintering  period  for  each  lot  averaged  as  follows: 

Low-less  than  1  pound  per  head  cottonseed  oil  meal 
iiiedium-2  pounds  cottonseed  oil  meal  plus  1  pound  milo  per  head 
High-.2  pounds  cottonseed  oil  meal  plus  5  pounds  milo  per  head 
Very  high-25  to  3$  pounds  $0$  concentrate  ration  per  head 
self  fed. 

fhe   average  gain  per  head  the  first  winter  wast 

Low-loss  of  13  pounds 
Medium-97  pounds 
High-lb5  pounds 
Very  high-27lj  pounds 

This  gave  an  average  of  285  pounds  difference  between  the  low 
and  very  high  levels.  The  low  level  heifers  were  confined  to  dry  lot 
and  fed  wheat  straw  several  weeks  at  the  beginning  of  the  winter  period 
to  initiate  the  desired  weight  loss.  The  summer  gains  were  the  inverse 
of  the  winter  gains  with  the  low  level  gaining  highest.  This  resulted 
in  reducing  the  difference  in  weight  between  the  low  and  very  high  levels 
to  an  average  of  110  pounds  per  head.  This  illustrated  the  tremendous 
recovery  power  of  the  low  level  heifers  on  good  natural  grass. 

At  the  end  of  the  second  winter,  following  calving,  the  low  level 
heifers  had  lost  an  average  of  27$  of  their  body  weight  at  the  start  of 
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the  winter,  while  the  very  high  gained  20^  additional  body  weight. 
The  other  groups  gained  or  lost  between  the  turo  extremes.  The  difference 
in  average  weights  between  the  low  group  and  very  high  group  was  502 
pounds  at  the  end  of  this  winter, 

Pinney  et  al.  (l!?6l)  reported  that  for  the  first  calf  crop  the  very 
high  level  heifers  lost  more  calves  at  birth,  resulting  in  a  63^  calf 
crop.  There  was  only  a  slight  difference  in  calf  crop  between  the  other 
three  groups  (low,  medium  and  high).  Average  calving  date  was  delayed 
slightly  in  the  low  and  medium  groups  as  cwnpared  to  the  high  group. 
Birth  weights  were  depressed  by  the  low  level, 

Pinn^  et  al.  (I961)  in  summarizing  the  results  at  2  1/2  and  3  1/2 
years  of  age  for  the  heifers,  stated  that  too  low  a  plane  of  nutrition 
resulted  in  delayed  growth  and  body  development,  retarded  calving  date, 
smaller,  weaker  calves  at  birth,  poor  milking  heifers,  and  decidedly 
lighter  calves  weaned.  A  very  high  level  hastened  mattirity,  led  to 
large  stores  of  body  fat,  depressed  fetal  growth,  and  milk  production. 
Medium  and  high  levels  of  supplementation  were  most  desirable  in  terms 
of  growth  and  development  of  female  and  sise  of  calf  weaned.  The  medium 
level  was  considered  to  be  more  desirable  and  profitable  in  terms  of 
peixient  calf  crop,  weaning  weight,  and  development  of  female.  Pinney 
et  al.  (1961)  noted  high  quality  native  grass  permitted  remarkable  re- 
covery during  the  summer  grazing  season, 

Pinney  et  al.  (I963)  camnented  on  two  trials  in  which  a  total  of 
l50  beef  heifers  maintained  on  native  grass  year  long  were  subjected  to 
different  wintering  levels  by  varying  the  intake  of  supplemental  feed 
(cottonseed  meal  and  milo)  at  two  week  intervals  according  to  body  weight 
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gains.  As  weaner  calves,  the  heifers  were  subjected  to  low,  mcxierate 
and  high  feed  levels  from  Noveniber  to  mid -April,  and  during  the  second 
winter  one-half  of  the  heifers  from,  each  of  the  low  and  high  groups 
were  reversed.  First  winter  gains  were  -0,l6,  0.58,  and  0,92  pounds 
per  head  daily  for  the  low,  moderate,  and  high  levels  respectively. 
Weight  losses  as  bred  yearlings  were  l56,  ll5,  and  36  pounds  per  head 
for  the  continuous  treatment  groups.  Shifting  the  wintering  levels 
from  low  to  high  resiilted  in  gains  of  26  pounds  per  head  as  yearlings; 
the  reverse  treatment  caused  an  average  loss  of  230  pounds  per  head. 
At  two  and  one-half  years  of  age  only  slight  differences  were  apparent 
in  height,  weight,  or  width  measurements.  Body  weights  were  signifi- 
cantly different  only  for  the  low  and  high  continual  treatment  groups. 
The  low  plane  of  nutrition  resulted  in  delayed  calving,  reduced  percent 
calf  crop,  and  depressed  birth  and  weaning  weights  as  compared  to  the 
moderate  or  high  levels.  Low-high  treatment  heifers  tended  to  calve 
later  than  moderate  and  high  heifers,  but  were  not  otherwise  affected. 
High-low  treatments  proved  more  severe,  reducing  birtii  and  weaning  weights 
and  delaying  rebreeding.  Both  alternate  treatments  were  inferior  to  the 
high  level  and  approached,  but  were  not  superior  to,  the  moderate  plane 
of  nutrition. 

As  a  result  of  the  Fort  Reno  studies,  Turman  et  al,  (196ii)  suggested 
that  a  low  level  of  nutrition  for  heifers  up  to  two  years  of  age  may  be  a 
false  econcMBy.  It  is  invariably  associated  with  delayed  breeding  of 
yearling  heifers,  lighter  weaning  weights  of  calves,  and  delayed  rebreeding 
of  two-year  old  heifers,  with  a  higher  percent  of  open  heifers  at  both 
ages.  Txirman  et  al.  (I96ii)  ccsmnented  that  there  is  a  need  for  additional 
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infornjation  as  to  what  is  the  best  level  of  winter  feeding  consistent 
vfith  maximum  production  at  the  most  economical  cost. 

Durham  et  al.  (1963)  reported  on  four  lots  of  20  bred  heifers  fed 
silage  ad  libitum.  Two  lots  of  20  head  were  fed  1  pound  of  milo  plus 

1  pound  of  cottonseed  meal  in  addition  to  the  silage  for  five  months, 
TVro  groups  of  20  were  fed  2  pounds  of  milo  plus  two  pounds  of  cottonseed 
meal  and  the  silage.  The  groups  receiving  2  and  2  gained  l,2li  pounds 
per  day.  The  group  receiving  1  and  1  gained  0,6o  pounds  per  day.  During 
the   last  period  of  gestation  one  2-2  group  was  fed  2  pounds  of  milo  and 
one  pound  of  cottonseed  meal.  One  (1-1)  group  was  raised  to  2-2  and  one 
was  changed  to  1  pound  of  milo  and  1/2  pound  of  cottonseed  meal.  The 
restriction  in  cottonseed  meal  in  the  last  period  had  a  restricting  ef- 
fect on  gains  during  that  period.  The  1-1  group  followed  by  the  1-1/2 
group  had  lighter  calves  and  no  calving  difficulty,  BoUi  groups  getting 

2  pounds  of  cottonseed  n«al  during  the  last  period  experienced  some 
calving  difficulty, 

Waldrip  and  Marion  (1963)  compared  continuous  grazing  at  three 
stocking  rates,  light,  moderate  and  heavy  with  2-pasture  and  l4-pasture 
deferred-rotation  grazing  systems  stocked  at  the  moderate  level.  All 
pastures  were  stocked  with  3  year  old  cows  and  their  calves  in  1959, 
Cottonseed  cake  was  fed  at  levels  of  0,  1,5,  and  3.0  pounds  per  head 
daily  on  the  continuously  grazed  pastures  during  the  winters  of  the  h~ 
year  period.  Cows  fed  these  three  levels  of  winter  supplement  gained 
2,  hi,   and  26  pounds  respectively.  The  percent  of  calves  weaned  was 
8I4.O,  90.5,  and  90,5,  No  significant  difference  in  weaning  weights  of 
the  calves  was  attributable  to  the  levels  of  winter  supplement.  Climatic 
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conditions  were  favorable  during  the  test  period  for  grass  production 
and  supplemental  feeding  during  the  winter  did  not  prove  beneficial, 
Marion  et  al,  (I96I4)  compared  two  groups  of  3h   cows  each.  One 
group  was  maintained  on  a  silage  ration  in  dry  lot  from  May  1959;  the 
others  on  native  pasture.  Each  group  was  subdivided  into  three  lots 
irtiich  were  fed  the  following  amounts  of  cottonseed  meal  and  sorghmi 
grain  per  head  daily  during  the  winter  months: 

Low  level-1  pound  cottonseed  meal  plus  1  pound 

sorghum  grain 
Medium  level-0,75  pounds  cottonseed  meal  plus  2 

pounds  sorghum  grain 
High  level-0,25  pounds  cottonseed  meal  plus  h 

pounds  sorghiua  grain 

The  drylot  cows  received  iiO-50  pounds  per  head  of  sorghum  silage 
plus  the  supplement  while  the  pasture  cows  were  fed  only  the  supplement. 
Four  calf  crops  had  been  weaned  which  averaged  Q7%,  315^,  and  91^  for 
the  cows  on  pasture  and  81^,  86^,  and  92$,  respectively  for  the  cows 
in  the  drylot  fed  the  low,  medium,  and  high  levels  of  energy.     Weaning 
weights  on  pasture  averaged  lt66,  hit?,  and  I163  pounds  compared  with  I489, 
1(88,  and  ii7i»  pounds  for  the  drylot  cows,     Marion  et  al.   (I96I4)  observed 
the  drylot  cows  appeared  to  mature  earlier,  reaching  maximum  weight  at 
ij  years  of  age,  whereas  the  pasture  cows  were  5  years  of  age  at  maximum 
weight, 

Hobbs  et  al.  (1965)  reported  on  a  study  involving  105  Angus  heifers, 
8  months  of  age,  weighing  approximately  li66  pounds.  Three  similar  groups 
were  assigned  to  the  folloyring  treatments  in  each  of  Ij  years: 

Ration  I-com  silage  ad  libitum  plus  k  pounds  alfalfa 

hay  per  head  daily 
Ration  Il-same  as  Ration  I  with  the  addition  of  6  pounds 

corn,  cob,  and  shuck  meal  per  head  daily. 


.'  v.„^,  : 


The  heifers  irere  fed  approximately  136  days  (November  l5-April  ), 
After  the  first  winter  the  heifers  were  bred  to  calve  at  2  years  of  age. 
!niey  were  summered  on  orchard  grass-ladino  clover  pastures.  Each  subse- 
quent winter  all  the  heifers  were  treated  identically  and  fed  limited 
hay  and  corn  silage.  Hobbs  et  al.  (1965)  observed  that  the  treatment  II 
heifers  had  a  significantly  (P  '  .05)  higher  average  daily  gains  (1.39  vs. 
0.99)  during  the  winter  period  and  higher  condition  scores  at  the  end 
of  the  winter  test  (9.8  vs.  8.7).  No  significant  treatment  effects  were 
observed  for  birth  weight,  number  of  calves  bom  and  weaned,  or  perfor- 
mance of  calves  to  preweaning  (120  days)  and  to  weaning  (2l40  days). 

Harris  et  al.  (1965)  allotted  20  first-calf  cows  and  10  bred  heifers 
to  the  following  treatments: 

Optimum-fed  (OF)-access  to  warm  season  permanent  pasture 
sod  plus  good  quality  grass  hay  and  were  hand  fed 
2  pounds  per  head  daily  of  cottonseed  meal 

Restricted -fed  (RF)-confined  to  lot  and  fed  poor  quality 
grass  hay,  block  salt,  and  water. 

The  cows  were  grazed  together  from  April  1  to  October  31.  Groups 
were  separated  and  fed  the  treatment  rations  from  November  1  to  March  31. 
Cows  were  bred  for  fall  calves. 

Reporting  six  year's  results,  Harris  et  al.  (1965)  noted  the  average 
winter  weight  losses  were  6?  pounds  and  129  pounds  per  head  respectively 
for  the  OF  and  RF  cows.  Average  adjusted  weaning  weight  (250  days)  was 
32  pounds  less  for  calves  from  RF  cows  {116   vs.  It38).  Only  3  of  lU  SF 
heifers  calved  at  2  years  of  age,  compared  with  17  of  22  OF  heifers. 
Heifers  from  both  lots  were  essentially  the  same  size  at  four  years  of 
age. 
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Speth  et  al.  (1962)  observed  I48  Hereford  cows  of  similar  ages  over 

a  5  year  period  allotted  to  treatments  in  a  2  x  i*  factorial  design.  Bach 

year,  the  oldest  animal  in  each  treatment  was  replaced  with  a  2  year  old 

cow.  All  the  coTKS  grazed  the  same  open  range  throughout  the  year.  All 

cows  were  exposed  to  the  same  bulls  for  any  given  year.  The  treatments 

consisted  of  the  following  supplements: 

None  (controls) 

1  pound  barley  per  head  daily 

1  pound  soybean  or  cottonseed  oil  meal  per  head  daily 

3  pounds  alfalfa  hay  per  head  daily. 

In  addition  one-half  of  the  cows  in  each  group  received  8  grams 
of  phosphonis  daily  in  the  form  of  bone  meal  or  bone  meal  mixed  with  the 
other  supplements.  When  only  supplemental  bone  meal  was  fed,  it  was 
mixed  with  a  limited  amount  of  wheat  bran  as  a  carrier.  The  supple- 
mental f*ios0iorus  was  fed  throughout  the  year.  Speth  et  al,  (1962) 
commented  that  the  cows  receiving  barley,  protein,  and  alfalfa  supple- 
ments lost  significantly  (P/  0.05)  less  weight  during  the  winter  period 
(177  days)  than  the  controls.  During  the  summer  the  non-supplemented 
cattle  gained  more.  The  weight  changes  for  the  entire  year  were  similar. 
The  percent  of  cows  calving  was  as  follows:  None-ii8,2^,  Bar  ley -72. 55^, 
Protein-63,9^  and  Alfa If a -66. 7$;  the  percent  of  cows  weaning  calves  was 
as  follows:  Yi-hh,9%,  P-12,^%,   P-li7.2^,  and  A-65.0^j  the  percent  calf 
death  loss  at  partiirition  was  as  follows:  N-3.3^,  B-0.0$,  P-l6.7^,  and 
A-1.7^;  and  six  month  weaning  weights  in  pounds  as  follows:  N-26I4,  B-298, 
P-289,  and  A-288,  Dietary  phosphorus  had  no  significant  effect  on  the 
above  observations. 
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Joubert  (1951)  noted  a  low  level  of  nutrition  could  greatly  delay 
the  onset  of  estrus^  but  not  adversely  effect  the  conception  rate. 
Fourteen  half-sister  or  dizygotic  twin  heifer  pairs  were  used.  One  of 
each  pair  was  placed  on  a  "low  level  of  nutrition,"  the  other  heifer 
on  a  "high  level  of  nutrition,"  Joubert  (19514 )  suggested  that  with  the 
approach  of  favorable  nutritional  conditions,  animals  in  a  low  condition 
first  restored  depleted  body  tissues  before  the  sexual  cycle  returned 
to  normal  activity, 

Wiltbank  et  al.  (1957)  studied  the  effect  of  various  levels  of 
energy  and  protein  on  reproductive  phenomena  in  beef  heifers.  Fifty- 
four  Angus  heifers  were  divided  into  three  groups  fed  as  follows:  full- 
fed,  two-thirds  of  full-fed  group,  and  fed  to  maintain  body  weight.  Each 
of  these  groups  was  sub-divided  into  three  groups  fed  0,23  pounds  of 
digestible  protein  (Groups  I,  IV,  and  VII),  0.l5  pounds  of  digestible 
protein  (Groups  II,  V,  and  VIII),  and  0.06  pounds  of  digestible  protein 
(Groups  III,  VI,  and  IX)  per  head  daily.  The  proportion  of  heifers 
showing  estrus  for  groups  I  through  IX  respectively  was:  lOOjf,  1005^, 
67/f,  100^,  lOOSC,  675^,  505^,  835^,  and  33^.  The  low  levels  of  feeding  also 
resulted  in  a  delayed  onset  of  puberty, 

Wiltbank  et  al,  (1962)  observed  the  effects  of  differing  energy 
levels  on  the  reproductive  performance  of  88  pregnant  Hereford  cows 
ranging  in  age  from  6  to  10  years  of  age.  They  were  divided  into  four 
treatment  groups  designated  as  high-high,  high-low,  low-high,  and  low-low. 
Prior  to  calving,  the  high-high  and  high-low  groups  received  approximately 
9,0  pounds  of  TDN  per  head  daily,  and  the  low-high  and  low-low  groups 
received  approxijsately  h,$   pounds  of  TDN  per  head  daily.  Following 
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calving,  which  occurred  from  February  through  April,  the  high^igh  and 
low-high  groups  received  approximately  l6,0  pounds  of  TDN  per  head 
daily,  and  the  high-loir  and  low-low  groups  received  approximately  3,0 
pounds  of  TDN  per  head  daily.  All  other  nutrients  were  supplied  in  suf- 
ficient amounts  to  meet  the  National  Research  Council  requirements  (1958), 
Prior  to  calving  the  cows  in  the  high-high  and  high-low  groups  gained 
weight,  while  the  cows  in  the  low-high  and  low-low  groups  lost  weight 
and  were  thin  at  calving  time.  Level  of  energy  following  calving  had 
a  marked  effect  on  changes  in  body  weight. 

Calving  difficulty  was  not  influenced  by  treatment  prior  to  calving. 
The  average  birth  weight  of  calves  from  cows  in  the  low-low  and  low-high 
groups  was  11  pounds  less  than  those  from  cows  in  the  high-high  and  low- 
high  groups  (P/_,01),  The  occurrence  of  estrus  after  calving  was  signi- 
ficantly influenced  by  feeding  level.  The  level  of  energy  provided 
before  calving  seemed  to  be  relatively  more  important,  A  higher  pro- 
portion of  the  cows  had  cycled  by  90  days  past  calving  and  estrus  was 
e^diibited  sooner  after  calving  in  the  cows  receiving  the  high  level 
ration  prior  to  calving.  The  proportion  of  cows  diagnosed  pregnant  was 
95%,  n%,  95%,   and  20?  for  the  high-high,  high-low,  low-high,  and  low- 
low  groups  respectively,  ffiltbank  et  al.  (1962)  commented  that  the 
energy  level  recommended  by  the  National  Research  Council  (approximately 
9.0  pounds  of  TDN  per  head  daily  prior  to  calving  and  16,0  pounds  of  TDK 
per  head  daily  after  calving)  is  adequate  to  promote  a  reasonably  high 
level  of  reproductive  performance  in  mature  beef  cows  nursing  calves. 

In  regard  to  the  effects  of  low  levels  of  dietary  protein  on  plasma 
protein  levels,  iaosterman  et  al,  (1950)  stated  ewes  fed  rations  low  in 
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protein  had  lower  serum  alb-ujaens  than  those  fed  a  liberal  amount  of 
protein.  Protein  sources  used  were  dried  skim  milk  and  linseed  oil  meal. 

fright  et  al.  (1962)  found  that  level  of  total  plasma  proteins  could 
be  loirered  or  raised  by  decreasing  or  increasing  respectively,  dietary 
protein  content  in  pregnant  and  lactating  ewes,  Kiey  found  this  was 
due  to  changes  in  plasma  albumens. 

Carroll  et  al.  (I961i)  reported  on  pairs  of  heifers  maintained  on 
isocaloric  diets  with  different  protein  levels.  One  heifer  of  each 
pair  was  fed  a  maintenance  level  of  energy  and  a  submaintenance  level 
of  protein;  the  other  was  fed  a  maintenance  level  of  energy  and  a  liberal 
allowance  of  protein.  Heifers  maintained  body  weights  on  the  restricted 
protein  ration,  but  they  had  lower  plasma  protein  and  plasma  albumin 
levels  than  the  controls.  Within  35  days  differences  in  level  of  plasma 
protein  between  paired  mates  were  no  longer  significant,  but  this  was 
not  true  for  plasma  albumen  levels  until  the  6oth  day.  When  the  16 
pairs  of  heifers  were  weighed  at  the  end  of  the  period,  the  average 
live  weight  gained  on  the  low-protein  and  control  maintenance  rations 
were  0,6  pounds  and  2?  pounds  per  head  respectively.  Carroll  et  al. 
(I96I4)  stated  that  since  the  energy  consumed  by  each  heifer  was  estimated 
to  be  adequate  for  maintaining  body  weight,  the  larger  live-weights 
gains  by  controls  have  to  be  attributed  to  the  extra  protein  in  the 
control  ration. 

^  ■  ■     (    "  -    '     ■•'     -s,    '^■-  . 

» ..;■  rr-    '■     .  i    -"  ■\      I    -: 
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METHODS  AND  MATERIALS 
Experiment  I 

This  experiment  was  designed  to  study  the  effects  of  various 
levels  of  winter  protein  supplementation  on  the  performance  of  heifers 
grazed  on  bluestem  pasture. 

The  sixty-six  heifers  used  were  good  to  choice  Herefords  purchased 
near  Fort  Davis,  Texas,  They  were  located  at  the  Animal  Husbandry  Experi- 
mental Range  Unit,  near  Manhattan,  Kansas,  for  the  duration  of  the  experi- 
ment. Anderson  and  Fry  (1955)  stated  that  the  pastures  at  the  range  unit 
were  dominated  by  mid-grasses  such  as  little  bluestem  (Andropogon  sco- 
parius ) .  sideoats  rannna  (Bouteloua  curtipedula),  and  Kentucky  bluegrass 
(Poa  pratensia ) ;  together  with  tall  grasses  including  big  bluestem 
(Andropogon  furcatus).  indiangrass  (Sorgha strum  nutans ) .  and  switchgrass 
(Panicum  virgatum). 

The  heifers  were  split  into  six  lots  of  eleven  head  each  on  a 
randcBB  weight  basis.  They  were  approximately  9  to  11  months  of  age  and 
averaged  I43I  pounds  in  weight. 

Ihis  experiment  began  December  6,  I963,  and  terminated  November  2, 
1965,  The  heifers  were  fed  the  following  experimental  rations  during 
the  first  wintering  period  (December  6,  I963,  to  May  1,  1961;): 

Lots  1  and  3-two  pounds  of  ground  sorghum  grain  plus 
0.1  pound  of  dicalcium  phosphate  per  head 
daily 

Lots  2  and  Ij-one  pound  of  ground  sorghum  grain  plus  one 
pound  of  soybean  oil  meal  plus  0,075  pound 
of  dicalcium  phosphate  per  head  daily 

Lots  5  and  6-two  pounds  of  soybean  oil  meal  plus  0.05 

pound  of  dicalcium  phosphate  per  head  daily. 
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All  animals  were  fed  l5,000  International  Units  of  vitamin  A  per  head 
daily,  and  had  access  to  loose  salt.  The  vaiying  amounts  of  dicalcium 
phosphate  were  designed  to  provide  approximately  the  same  level  of  phos- 
phorus for  all  lots.  The  heifers  were  fed  three  times  weekly,  receiving 
2  to  2  1/2  days  supplement  at  one  time. 

The  six  groups  of  heifers  were  grazed  on  five  pastures  through 
Jtme,  19614.  Four  lots  (two  treatment  groups)  were  grazed  on  four  6o 
acre  pastures.  The  remaining  two  lots  (one  treatment  group) were  grazed 
together  in  a  iLiO  acre  pasture.  The  lots  were  rotated  at  approximately 
two  months  intervals.  The  supplement  was  fed  in  feed  bunks  located  in 
the  pastures. 

All  of  the  heifers  were  placed  in  a  139  acre  pastvire  July  1,  19614. 
They  were  placed  in  drylot  at  night  and  checked  for  estinis  in  both  the 
evening  and  morning.  Heifers  found  in  heat  in  the  evening  were  then 
artificially  inseminated  the  following  morning;  those  exhibiting  estrus 
in  the  morning  were  bred  that  evening.  Semen  from  a  Hereford  bull  was 
used.  Artificial  insemination  was  discontinued  August  1$,  19614,  A 
Hereford  bull  was  with  the  heifers  from  August  l5,  I96I4,  to  October  1, 
19614. 

All  lots  of  heifers  were  placed  in  a  60  acre  pasture  August  20, 
I96I4.  They  were  moved  to  another  60  acre  pasture  September  1,  I96I4, 
and  moved  to  a  third  60  acre  pasture  September  26,  I96J4,  The  six  lots 
were  separated  October  26,  I96I4J  four  lots  (two  treatment  groups)  were 
placed  in  four  60  acre  pastures;  two  lots  (one  treatment  group)  were 
placed  in  the  139  acre  pasture.  All  heifers  were  examined  for  pregnancy 
on  November  20,  I96I4.  All  open  heifers  were  culled  in  addition  to  a 
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heifer  iihich  calved  July  10,  196li.  Ihe  remaining  58  heifers  were  con- 
tinued on  experiment.  All  lots  were  moved  to  different  pastures  November 
30,  I96I4.  Three  lots  (2,  3,  and  6)  representing  three  treatment  groups, 
were  placed  in  a  190  acre  pasture  and  wintered  there.  The  remaining 
three  lots  (1,  k,   and  5)  were  each  placed  in  a  60  acre  pasture  and  win- 
tered there. 

Supplemental  winter  feeding  began  December  3,  196Ij,  The  three 
treatment  groups  wintered  together  were  marked  with  a  black  dye  to 
facilitate  separation  into  different  lots  prior  to  feeding.  The  marks 
were  placed  on  the  forehead,  a  stripe  over  the  shoulders,  and  one  group 
was  not  marked.  The  same  experimental  rations  were  fed  the  second  win- 
ter, however  vitamin  A  and  dicalcium  phosphate  supplementation  was  dis- 
continued, A  small  amount  of  monosodium  phosphate  was  fed  starting 
March  23,  1965  to  standardize  phosphorus  intake.  Supplemental  feeding 
was  discontinued  April  23,  1965. 

The  first  calf  was  born  April  9,  1965.  The  heifers  were  checked 
at  least  twice  daily,  morning  and  evening,  and  assistance  rendered  if 
necessary.  The  calves  were  weighed  and  a  birth  weight  recorded  within 
twelve  hours  of  birte.  Calves  which  were  dead  at  birth  were  not  weighed. 
Calving  difficulty  was  scored  on  a  scale  ranging  frcm  1  to  10.  A  score 
of  1  indicated  the  cow  required  no  assistancej  a  score  of  5  indicated 
some  assistance  was  necessary;  and  a  score  of  10  indicated  a  Caesarean 
section  was  required.  Calves  were  tattoed  at  birth  and  sex  of  calf  re- 
corded. The  last  calf  was  born  July  h,   1965. 

All  the  heifers  with  the  exception  of  two  which  had  not  calved 
were  placed  in  the  139  acre  pasture  June  18,  1965,  and  two  Hereford  bulls 
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were  placed  with  them.  The  bulls  were  removed  September  2,  1965,  and 
the  heifers  moved  back  to  the  pastures  they  occupied  from  December  2, 
I96I4,  to  June  18,  1965. 

A  final  weight  was  obtained  November  2,  1965,  and  the  experiment 
terminated.  Throughout  the  experiment,  the  heifers  were  weighed  at  ap- 
proximately 28  day  intervals  following  an  overnight  stand  in  a  dry  lot. 
The  heifers  were  pregnancy  examined  October  30,  1965» 

Blood  samples  were  obtained  by  jugular  puncture,  January  29,  196k, 
March  23,  I96I4,  June  19,  196ib,  and  August  25,  1961^.  Approximately  25- 
30  mLwas  collected  directly  into  a  50  ml.  centrifuge  tube  which  contained 
a  small  amount  of  heparin. 

The  heparinized  blood  in  the  5o  ml,  centrifuge  tubes,  previously 
described,  was  centrifuged  at  3000  rpm  for  30  minutes.  The  plasma  was 
poxired  into  small  (100  ml.)  Erlenmeyer  flasks  or  test  tubes,  tightly 
stoppered,  and  stored  at  l4°Centigrade,  Plasma  protein  was  determined 
using  Itlller's  (1959)  modification  of  Lowery,  Rosebrough,  Farr,  and 
fiandall's  method.  All  spectrophotometric  readings  were  obtained  using 
the  Evelyn  photoelectric  colorimeter.  Plasma  protein  determinations 
were  carried  out  from  June  20,  1965,  to  July  2,  1965, 

Experiment  II 

This  was  a  small  pilot  study  to  determine  the  effects  of  wintering 
heifers  on  bluestem  pasture  without  additional  supplemental  feed.  Two 
sets  of  identical  twins,  one  set  of  Angus  and  one  set  of  Hereford  were 
used.  The  experiment  began  December  13,  1963,  The  heifers  were  ap- 
proximately 13  months  of  age  at  this  time.  All  four  animals  had  received 
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identical  treatment  up  to  this  time.  The  heifers  were  bred  to  a  Hereford 
bull  during  the  sumiBer  of  I963.  One  heifer  of  each  pair  was  fed  ono 
pound  of  soybean  oil  meal  and  one  pound  of  sorghum  grain  per  head  daily 
through  the  wintering  period  (December  13,  1963-May  1,  1961i).  The  re- 
maining two  heifers  received  no  supplemental  feed.  All  heifers  were  on 
bluestem  pasture  together  with  differing  groups  of  heifers  involved  in 
Experiment  I,  Salt  was  provided  free  choice  for  all  heifers, 

Hirough  the  summer  grazing  period  I96I4,  the  four  heifers  were 
handled  in  the  same  manner  as  the  heifers  in  Experiment  I,  The  four 
heifers  in  this  experiment  were  together  except  at  feeding  when  the  two 
receiving  supplemental  feed  were  fed  alone.  The  heifers  were  rebred 
using  artificial  insemination  with  the  other  heifers  in  July,  196ij. 

The  heifers  were  pregnancy  examined  Noventier  20,  1961i,  Blood 
samples  were  obtained  by  jugular  puncture  January  29,  I96I4,  March  23, 
1961^,  June  19,  I96I4,  and  August  25,  1961.  Blood  was  analyzed  for  plasma 
protein  using  the  same  procedure  as  used  in  Experiment  I.  The  two  sets 
of  twins  were  treated  in  the  same  manner  during  the  winter  of  196ij-65, 
as  in  the  winter  of  1963-6I4.  They  were  scored  for  calving  difficulty 
and  the  calves  weighed  and  identified  in  the  same  manner  as  those  in 
Experiment  I, 

All  four  heifers  were  grased  together  through  the  1965  sunmer 
grazing  season.  A  Hereford  bull  was  with  the  heifers  from  June  18, 
1965,  to  September  2,  1965.  The  twins  were  pregnancy  examined  October  30, 
1965.  Throughout  the  experiment,  weights  were  obtained  after  an  over- 
night stand  in  dry  lot  at  approximately  28  day  intervals.  The  calves 
were  weaned  and  a  final  weight  obtained  November  2,  1965, 
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RESULTS  A!©  DISCUSSION 
Experiment  I 

Wtlght  Changes.  Changes  in  body  weights  were  ssparated  in  the 
following  manner:  Changes  occurring  during  the  first  wintering  period 
(Decenfcer  6,  1963-March  30,  196ii),  changes  occurring  during  the  first 
summer  grazing  period  (March  30,  19614-Decefflber  3,  196h),  and  changes 
occurring  duirlng  the  second  wintering  period  (December  3,  1961i-April  5, 
1965).  These  changes  are  shown  in  Table  1, 

The  two  groups  of  heifers  receiving  sorghum  grain  only  lost  weight 
during  the  first  wintering  periodj  Lot  1  lost  an  average  of  39  pounds 
per  head  and  Lot  3  lost  an  average  of  29  pounds  per  head.  The  remaining 
groups  gained  in  weight;  Lot  h   (sorghum  grain  plus  soybean  oil  meal) 
gained  an  average  of  17  pounds,  Lot  6  (soybean  oil  meal)  gained  28 
pounds.  Lot  2  (sorghum  grain  plus  soybean  oil  meal)  gained  39  pounds, 
and  Lot  5  (soybean  oil  meal)  gained  an  average  of  $3  pounds  per  head. 
Averaging  the  lots  within  treatments  results  in  an  average  loss  of  3li 
pounds  per  head  for  the  heifers  fed  only  sorghum  grain,  an  average  gain 
of  28  pounds  for  the  heifers  receiving  sorghum  grain  plus  soybean  oil 
meal,  and  average  gain  per  head  of  kO,^   pounds  for  the  heifers  sup- 
plemented with  soybean  oil  meal  alone.  The  differences  between  treat- 
ments were  found  to  be  very  highly  significant  (at  the  ,02$  level). 
Differences  between  the  lots  within  treatments  were  even  more  signi- 
ficant (at  Uie  ,000  level). 

Through  the  summer  grazing  season  (March  30,  196ii -September 
26,  I96U)  the  heifers  in  Lots  1  and  3  gained  more  than  the  heifers 
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Table  1.     Weight  changes  -  Experiment  I. 


Treatment 

Sorghian  grain 

Sorghum  grain 
Soybean  oil  meal 

Soybean  oil 
meal 

Lot 

1              3 

2                \x 

5              6 

Number  of  heifers 
Dec,  6,  lyt)3  to 

Nov.  20,  19614 
Nov.  i!0,   I96J4  to 

March  5,  1965 
March  5,  1965^  to 

Nov.  2,  1965 
Averaj^e  body  *  eights   (lbs) 
Dec.  6,  1963 
March  30,  1961j 
Average  gain  first 

115  days^ 
Sept.  26,   I96I4 
Average  gain  ISarch  30, 

196l4-Sept.  26,  I96I4 
Avera  e  gain  first 

293  days? 
Dec.  3,  1961* 
April  5,  1965 
Average  gain  Dec.  3, 

19614-April  ?,  1965 
Average  gain  first 

Ii8l4  dayso 
Nov.  2,  1965 


u 

11 

11 

U 

U 

11 

8 

10 

11 

11 

8 

10 

8 

9« 

lo3 

11 

8 

10 

I433 
39I1 

h2\x 
395 

I436 
I475 

ii27 

I4I4I1 

1^26 
1*79 

1438 

lt66 

-39 
653 

-29 
675 

39 
711 

17 

710 

53 

697 

28 
690 

259 

280 

236 

266 

218 

22li 

220 
6I46 
562 

251 
667 
602 

272 
687 
723 

283 
691 
707 

281 
699 
751i 

252 
678 
7hl 

-81i 

-65 

36 

13 

3$ 

63 

129 

761 

178 
751* 

292 

786 

280 
831^ 

328 

781 

303 
7l;2 

^Pregnancy  examined  Novanber  20,  I96I4  and  open  heifers  removed, 

9 

One  cow  died  following  Caesarean  section, 

3 

■'One  cow  died  from  ccHnplications  resulting  from  calving  paralysis, 

^Significant  at  ,025  level  between  treaianents  and  between  lots 
within  treatments  at  the  .005  level, 

-'Significant  at  ,05  level  between  sorghum  grain  treatment  and 
sorghum  grain  and  soybean  oil  meal  treatment. 

Significant  at  ,05  level  between  treatments. 
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receiving  soybean  oil  nealj  an  avcra£;e  of  2^9  and  290  pounds  per  head 
respectfully.  Heifers  in  Lots  2  and  h   (soybean  oil  meal  plus  sorghum 
grain)  gained  an  average  of  236  and  266  pounds  per  head,  and  the  heifers 
in  Lots  5  and  6  (soybean  oil  meal)  gained  least,  an  average  of  218  and 
22li  pounds  per  head  respectfully.  The  practice  of  penning  the  heifers 
overnight  to  facilitate  observance  of  estrus  probably  reduced  gains  in 
this  period  somewhat.  The  gains  obtained  show  evidence  of  the   potential 
for  recovery  from  the  effects  of  low  planes  of  nutrition  inherent  in 
heifers  which  are  grazed  on  good  quality  pasture  through  the  following 
summer.  Even  though  the  heifers  in  Lots  1  and  3  gained  more  through 
the  summer  grazing  season,  they  did  not  gain  as  much  overall  from 
December  6,  I963  to  September  26,  I96I4.  This  parameter  gives  a  truer 
measurement  of  the  overall  growth  relationships  between  groups  of  heifers, 
During  this  period  (the  first  293  days  of  the  study)  Lots  1  and  3  gained 
an  average  of  220  and  25l  pounds.  Lots  2  and  I4  gained  an  average  of  272 
and  283  pounds,  and  Lots  5  and  6  gained  an  average  of  281  and  2^2  pounds 
per  head.  These  differences  were  found  to  be  significant  (at  the  ,05 
level)  between  the  sorghum  grain  treatment  and  the  other  treatments. 
The  overall  gain  in  body  weight  resulted  in  an  average  weight  of  656.5 
pounds  per  head  for  heifers  in  the  sorghum  grain  treatment,  690,5  pounds 
per  head  for  heifers  in  the  sorghum  grain  plus  soybean  oil  meal  treat- 
ment, and  688  poxmds  per  head  for  the  heifers  in  the  soybean  oil  meal 
treatment  as  of  Deceaber  3,  196ii, 

The  pattern  of  weight  changes  through  the  second  wintering  period 
paralleled  that  of  the  first  winter,  llie  heifers  in  Lots  1  and  3  lost 
an  average  of  81^  and  65  pounds  per  head,  those  in  Lots  2  and  I4  gained  an 
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average  of  36  and  13  pounds  per  head,  and  the  heifers  in  Lots  5  and  6 
gained  an  average  of  35  and  63  pounds  per  head.  Average  weight  changes 
per  treatment  were:  sorghum  grain  alone,  a  loss  of  7ii.5  pounds  per 
head,  sorghum  grain  plus  soybean  oil  meal,  a  gain  of  2l4,5  pounds  per 
head,  and  soybean  oil  meal,  a  gain  of  I49  pounds  per  head.  Average  body- 
weight  gains  through  the  first  I48I4  days  of  the  experiment  (December  3, 
1963-^pril  5,  1965)  were:  Lots  1  and  3,  an  average  of  129  and  178 
pounds  per  head.  Lots  2  and  I4,  an  average  of  292  and  280  pounds  per 
head,  and  Lots  5  and  6,  an  average  of  328  and  303  pounds  per  head. 
These  differences  are  significant  (at  the  ,05  level)  between  treatments. 

Body  weight  relationships  became  variable  after  April  5,  1965,  due 
to  the  onset  of  calving.  !Hiis  resulted  in  part  of  the  heifers  in  each 
lot  having  calves  at  side  while  at  the  same  time  others  in  the  same  lot 
had  yet  to  calve  or  had  lost  their  calves.  Average  weights  of  lots  of 
cattle  thus  became  meaningless.  The  final  average  weights  were  taken 
Noventier  2,  1965,  and  are  as  follows:  Lots  1  and  3  -  76l  and  751^  pounds 
per  head.  Lots  2  and  I4  -  786  and  83I}  pounds  per  head,  and  Lots  5  and  6  - 
781  and  7I42  pounds  per  head.  These  weights  reflected  the  number  of  dry 
cows  within  the  lot,  age  of  calves,  and  number  of  pregnant  cows  within 
the  lot.  The  average  weights  for  pregnant  cows  with  calves  per  lot 
were:  Lots  1  and  3  -  7l6  and  736  pounds.  Lots  2  and  h   -  782  and  766 
pounds,  and  Lots  5  and  6  -  781  and  739  poimds  per  head.  Treatment 
averages  were  sorghum  grain  -  726,  sorghum  grain  plus  soybean  oil 
meal  -  771^,  and  soybean  oil  meal  -  760  pounds  per  head. 

Reproductive  Performance ,  The  reproductive  performance  of  the 
heifers  is  summarised  in  Table  2,  The  heifers  were  pregnancy  examined 
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Table  2.  Reproductive  perforraance  -  Experiment  I. 


Lot 

1 

3 

2 

li 

5 

6 

Number  of  cows  Dregnant"'- 
Nov.  20,  19614^ 

8 

10 

11 

11 

8 

10 

Percent 

80 

90.9 

100 

100 

72.7 

90.9 

Oct.  30,  1965 

7 

6 

9 

11 

8 

9 

Percent 

87.5 

66.7 

90 

100 

100 

90 

Calving  Data 

Number  of  calves  born 

8 

9 

11 

11 

8 

10 

Number  of  live  births^ 

5 

8 

9 

5 

8 

9 

Percent  of  live  births 

62.5 

88.9 

81.8 

I45.5 

100 

90 

Number  of  calves  weaned 

5 

7 

8 

5 

8 

9 

Average  weaning  weight 

229 

2ii7 

293 

318 

27li 

299 

Average  calving  date 

SIS 

5/20 

5/6 

V30 

5/17 

I4/28 

Average  calving 

difficulty 

3.1 

5.2 

3.ii 

)4.2 

3.9 

2.6 

Average  live  birth 

weight  (lbs) 

58 

67 

66 

69 

65 

65 

^See  Table  1  for  total  number  of  heifers.  One  heifer  in  Lot  1 
calved  7/lo/6h  and  was  not  pregnancy  examined, 

^Not  significant 

November  20,  I96I4.  The  results  showed  all  heifers  on  the  sorghum  grain 
plus  soybean  oil  meal  treatment  (Lots  2  and  M  were  pregnant.  Eighteen 
of  the  twenty-one  heifers  on  the  sorghum  grain  only  treatment  were  preg- 
nant. The  smallest  number  (I8  out  of  22)  pregnant  occurred  on  the  soy- 
bean oil  meal  treatment.  These  differences  were  tested  statistically 
and  were  found  to  be  not  significant,  however,  it  was  felt  the  limited 
numbers  involved  reduced  the  accuracy  of  the  statistical  test. 

The  first  calf  was  dropped  April  9,  196li.  The  average  calving  date 
per  lot  was  as  follows:  Lot  1  -  toy  5,  Lot  3  -  I^ay  20,  Lot  2  -  May  6, 
Lot  li  -  April  30,  Lot  5  -  May  17,  and  Lot  6  -  April  28.  Treatment 
averages  were:  sorghum  grain  alone  -  May  12,  sorghum  grain  plus  soybean 
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oil  meal  -  May  3,  and  soybean  oil  meal  -  May  8.  Thus,  the  sorghum  grain 
plus  soybean  oil  meal  treatment  calved,  on  the  average,  five  days  earlier 
than  did  the  heifers  receiving  soybean  oil  meal  and  a  week  earlier  than 
those  receiving  sorghum  grain  alone.  There  were  wider  differences  between 
lots  within  treatments.  Lot  1  calved  15  days  earlier  than  Lot  3j  Lot 
ij  calved  6  days  earlier  than  Lot  2j  and  Lot  6  calved  19  days  earlier 
than  did  Lot  5» 

The  percentage  of  live  calves  at  birth  varied  from  1005^  -  Lot  5  to 
h$,S%   -  Lot  h.  Treatment  averages  were  as  follows:  sorghum  grain  - 
76,5^,  sorghum  grain  plus  soybean  oil  meal  -  63.6^,  aixl  soybean  oil 
meal  -  9h,W.  These  differences  were  tested  statistically  and  were  found 
to  be  not  significant,  however,  the  accuracy  of  the  test  was  limited  by 
the  small  numbers  involved.  Part  of  the  high  percentage  of  dead  calves 
at  birth  in  Lot  h   can  probably  be  attributed  to  poor  management.  Several 
of  the  heifers  in  that  lot  apparently  started  calving  at  night  and  re- 
quired assistance  although  they  were  not  discovered  until  the  next  day 
(approximately  8-10  hours  after  they  began  to  calve).  It  was  felt  some 
of  these  calves  could  have  been  saved  had  assistance  been  forthcaning 
sooner. 

Calving  difficulty  was  scored  on  a  scale  ranging  from  one  to  ten 
(a  score  of  1  indicating  no  assistance,  a  score  of  5  indicating  some 
assistance  required,  and  a  score  of  10  indicating  a  Caesarean  section 
required).  Ihe  average  calving  difficulty  score  per  lot  was  as  follows: 
Lot  1  -  3.1,  Lot  3  -  5.2,  Lot  2  -  3,k,   Lot  li  -  lj.2.  Lot  5  -  3.9,  and 
Lot  6  -  2.6.  Treatment  averages  are  as  follows:  sorghum  grain  treat- 
ment -  h.2,  sorghum  grain  plus  soybean  oil  meal  -  3.8,  and  soybean  oil 
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meal  -  3.3.  Once  again  statistical  analysis,  limited  by  the  small  num- 
bers involved,  failed  to  indicate  aiqr  significant  differences.  The  data 
indicated  that  there  was  more  difference  between  lots  within  a  treatment 
than  existed  between  treatments. 

Average  birth  weights  of  calves  bom  alive  were:  Lot  1-58 
poimds.  Lot  3-67  pounds.  Lot  2-66  pounds.  Lot  li  -  69  pounds.  Lots 
5  and  6-65  pounds.  With  the  exception  of  Lot  1  (8  pounds  lighter  than 
the  average  of  the  other  five  lots)  there  was  essentially  no  difference 
in  the  average  live  birth  weight  between  lots  or  treatments.  Apparently 
average  live  birth  weights  did  not  influence  calving  difficulty  scores. 

The  heifers  were  pregnancy  examined  October  30,  1965,  to  determine 
how  many  had  conceived  during  the  previous  svunmer.  The  percentage  of 
heifers  diagnosed  as  pregnant  per  lot  were  as  follows:  Lot  1  -  37.5/^, 
Lot  3  -  66.7^,  Lot  2  -  90^,  Lot  U  -  100^,  Lot  5  -  100^,  and  Lot  6  -  905^. 
Both  lots  in  the  sorghum  grain  group  were  lower  in  heifers  diagnosed 
pregnant  than  the  remaining  four  lots.  The  sorghum  grain  treatment 
averaged  77.1^  pregnant  while  the  other  treatment  groups  averaged  95^ 
pregnant.  The  evidence  indicated  that  the  heifers  in  the  sorghum  grain 
group  were  harder  to  settle  during  the  second  breeding  season  as  com- 
pared to  the  other  ireateent  groups. 

The  average  weaning  weights  per  lot  were:  Lots  1  and  3  -  229  and 
2I47  pounds.  Lots  2  and  h   -  293  and  318  pounds,  and  Lots  5  and  6  -  27li 
and  299  pounds.  Heifers  in  the  sorghum  grain  plus  soybean  oil  meal 
group  weaned  the  heaviest  calves,  an  average  weight  of  3o6  pounds, 
followed  by  the  soybean  oil  meal  heifers,  an  average  of  287  pounds,  and 
the  sorghum  grain  heifers,  an  average  of  238  pouiKis  per  calf. 
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Plasma  Protein  Content.  The  results  of  the  plasma  protein  analyses 
are  shown  in  Table  3,  The  individual  samples  varied  from  2,5  to  20. li 
grams  per  100  ml  of  plasma.  The  average  normal  range  for  bovine  blood 
is  listed  by  Albritton  (1952)  as  7.1j  to  10.2  grams  per  100  ml  of  plasma 
and  the  average  as  8.32  grams  per  100  ml.  Several  of  the  average  values 
in  Table  3  are  outside  the  normal  range  as  listed  by  Albritton  (1952). 
The  large  discrepancies  between  the  values  obtained  in  this  experiment 
and  the  normal  values  as  listed  in  Albritton  (1952)  can  be  largely  at- 
tributed to  sample  deterioration  in  storage.  The  samples  were  stored 
in  100  ml  Erlenrayer  flasks  or  test  tubes  at  )4°C.  which  allowed  a  small 
amount  of  evaporation  and  subsequent  concentration  of  protein  in  the 
samples  so  affected.  The  samples  were  also  affected  with  varying  degrees 
of  coagulation,  microbial  and  mold  growth,  and  some  samples  were  hemolyzed 
to  an  extent  which  influenced  the  accuracy  of  the  colorimetric  method  used, 

Table  3.  Plasma  protein  content  -  Experiment  I, 


Lot 


Average  plasma  protein-^ 

g/100  ml.  plasma 
Sampling  date 

Jan.  29,  1961 

March  23,  196U 

June  19,  I96I4 

Aug.  25,  I96I4 


8.3 

7.7 

9.3 

8.8 

8.6 

9.3 

8.6 

8.6 

7.5 

8.3 

8.0 

6.9 

10.7 

8.6 

9.8 

10.9 

11.2 

8.1 

10.2 

9.6 

12.7 

10.7 

11.9 

9.0 

Kot  significant  between  treatments,  lots  within  treatments,  or 
animals  within  lots  within  treatments.  Very  highly  significant 
between  individual  readim  s  (.025  level). 
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Rie  plasma  protein  values  obtained  were  statistically  tasted  and 
no  significance  was  found  in  the  differences  between  lots  within  treat- 
ments or  between  treatments.  Differences  between  individual  values  were 
very  highly  significant  (at  the  ,025  level).  No  trends  were  apparent 
over  the  period  of  time  encompassed  by  the  sampling  period.  Due  to  the 
large  range  of  values  obtained,  no  definite  conclusions  could  be  drawn 
from  this  data. 

Experiment  II 

Weight  Changes.  The  results  of  this  experiment  are  shown  in  Table  Ij, 
During  the  first  winter  period  (December  13,  1963-4fcirch  30,  196i»)  both 
treatment  groups  lost  weight,  however  the  cows  receiving  supplemental 
feed  lost  an  average  of  88  pounds  less  per  head  than  the  two  cows  re- 
ceiving only  grass  and  salt  through  the  winter. 

Through  the  first  suamer  grazing  period  (March  30,  196lt -September  29, 
I96I4)  ttie  group  receiving  only  grass  and  salt  gained  an  average  of  13 
pounds  more  than  the  supplemented  group.  The  supplemented  cows  gained 
an  average  of  73  pounds  frcxn  December  13,  1963,  to  September  29,  I96I4,  iriiile 
the  non-supplemented  group  lost  2  pounds  during  the  same  period.  The 
data  showed  that  although  the  non-supplemented  cows  outgained  the  sup- 
plemented group  through  the  summer,  they  did  not  gain  enough  to  offset 
the  greater  losses  the  non-supplemented  group  suffered  during  the  first 
wintering  period.  As  one  ccw  in  the  supplemented  group  lost  her  calf 
during  the  summer  of  196ii,  the  average  weight  of  this  group  on  September  29, 
196li,  was  higher  than  it  would  have  been  had  both  cows  nursed  calves. 
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Table  li.  Results  of  Experiment  II. 


Treatment-'-  Supplemental  feed  No  supplementation 

Average  body  weights  (lbs) 

December  13,  1963  825  825 

March  30,  I96I4  728  6hO 

Average  loss  Dec,  13,  1963 

to  March  30,  I96I4  -97  -185 

September  26,  196Ii  898  823 

Average  gain  March  30,  I96U 

to  Sept.  26,  196h  170  183 

Average  gain  Dec,  13,  1963 

to  Sept,  26,  I96I4  73  -2 

Dec.  3,  1961  885  8l5 

April  5,  1965  81,5  710 

Average  loss  Dec,  3,  196h 

to  April  5,  1965  -iiO  -105 

Average  gain  Dec.  13,  1963 

to  April  5,  1965  20  -115 

Nov.  2,  1965  888  880 

Avera;  e  gain  April  5,  1965 

to  Nov.  2,  1965  i»3  170 

Avera^^e  gain  Dec.  13,  1963 

to  Nov.  2,  1965  63  55 

Number  of  live  calves  bom 

I96I4  1  2 

1965  »  1 

Average  live  birth  weight  (lbs) 

1965  68.5  71 

Average  calving  date 

1965  April  28  Maj  1 

Average  weaning  weight 

1965  360  355 


One  of  each  set  of  identical  twins  per  treatment. 

As  the  cows  started  the  second  wintering  period  (December  3,  1961,) 
the  average  weight  for  the  supplanented  lot  was  885  pounds  compared  to 
an  average  weight  of  8l5  pounds  in  the  non-supplemented  group.  Through 
this  period  (December  3,  196ii-A,pril  5,  1965)  the  supplemented  cows  lost 
an  average  of  I4O  pounds  per  head  and  the  non-supplemented  cows  lost  an 
average  of  105  pounds  per  head. 
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Birough  the  second  summer  grazing  period  (April  5,  1965-November  2, 
1965)  the  cows  in  the  supplemented  group  gained  an  average  of  1^3  pounds 
per  head  while  the  non-supplemented  cows  gained  an  average  of  170  pounds 
per  head.  Part  of  the  large  difference  can  be  attributed  to  the  loss 
of  one  calf  at  birth  in  the  non-supplemented  group.  Thus  again  there 
was  one  dry  cow  in  one  group  resulting  in  an  elevated  average  weight  as 
ccanpared  to  the  weight  irtiich  would  have  been  observed  had  both  cows 
nursed  a  calf. 

Over  the  period  December  13,  1963,  to  November  2,  1965,  the  sup- 
plemented group  gained  an  average  of  63  poxinds  per  head  and  the  non- 
supplemented  group  gained  an  average  of  ^$   pounds  per  head.  These  gains 
resulted  in  average  weights  per  head  of  888  pourals  in  the  supplemented 
group  and  88o  pounds  in  the  non-supplemented  group.  It  appears  that 
although  the  non-suppleraented  cows  make  greater  gains  during  the  summer 
grazing  season,  these  gains  do  not  completely  compensate  for  the  larger 
losses  suffered  by  the  non-supplemented  group  through  the  winter  period. 
These  results  also  show  that  one  dry  cow  in  a  group  of  two  cows  can  raise 
the  average  weight  of  that  lot  significantly  through  a  summer  grazing 
season. 

Reproductive  Performance.  The  four  cows  gave  birth  to  four  calves 
in  February  and  March,  I96I4,  however  the  Angus  twin  in  the  supplemented 
lot  gave  birth  to  a  dead  calf.  The  three  calves  were  weaned  in  October, 
I96I4.  Following  rebreeding  in  July,  1961i,  the  cows  were  pregnancy  examined 
November  20,  I96I4,  and  all  were  diagnosed  pregnant.  The  Hereford  twins 
calved  within  3  daysj  the  non-supplemented  heifer  April  20,  and  the  sup- 
plemented heifer  on  April  23,  I96I4.  Bie  Angus  twins  calved  within  9  days; 
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the  supplemented  twin  May  2,  and  the  non-supplemented  on  May  11,  196Ii, 
Again  there  were  three  calves  born  alive  as  the  non-supplemented  Hereford 
eov  gave  birth  to  a  dead  calf.  The  four  cows  were  bred  during  the  summer 
of  1965  and  were  diagnosed  pregnant  October  30,  1965,  Apparently  there 
was  little  difference  between  treatments  as  far  as  reproductive  performance 
VBs  concerned. 

Flasma  Protein  Content.  The  samples  in  this  experiment  deteriorated 
in  storage  as  did  those  in  Experiment  I  so  that  no  valid  conclusions  can 
be  drawn.  The  results  are  diown  in  Table  5. 

Table  5.  Flasraa  protein  content  -  Experiment  II, 

Treatment  Supplemental  feed  No  supplementation 

Average  plasma  protein 
g/lOO  ml.  plasma 

Sampling  Date 
Jan.  29,  1961<  8.*  7.6 

March  23,  1961i  9.7  6.9 

June  19,  196i4  10.6  6.8 

Aug.  25,  196I1  11.3  8.7 

GENERAL  DISCUSSION 

The  heifers  receivir^  only  sorghum  grain  supplementation  lost  weight, 
on  the  average,  during  both  the  first  and  second  wintering  periods  (-3l4 
pounds  per  head  during  the  first  winter  and  -7l4.5  pounds  per  head  through 
the  second  winter).  At  the  same  time  the  heifers  receiving  sorghiim  grain 
plus  soybean  oil  meal  gained  a  moderate  amount  (28  pounds  per  head  and 
2l4.5  pounds  per  head)  while  those  supplemented  with  soybean  oil  meal  alone 
gained  an  average  of  iiO.5  pounds  the  first  winter  and  h9   pounds  per  head 
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through  the  second  winter.  Summer  gains  were  in  inverse  order;  the 
sorghum  grain  group  gained  an  average  of  269.5  pounds  per  head,  the 
sorghum  grain  plus  soybean  oil  meal  group  gained  an  average  of  2^1 
pounds  per  head  and  the  group  supplemented  with  soybean  oil  meal  gained 
an  average  of  221  pounds  per  head.  The  pattern  of  weight  changes  was 
similar  to  those  observed  in  experiment  II,  The  cows  receiving  no 
supplementation  lost  an  average  of  l85  pounds  per  head  through  the  first 
winter  and  105  pourtds  during  the  second  winter  while  supplemented  cows 
lost  an  average  of  91   pounds  per  head  the  first  winter  and  IbO  pounds 
per  head  the  second  winter.  Through  the  suamer,  the  non-supplemented 
group  outgained  the  supplemented  group  an  average  of  l83  pounds  to  170 
pounds  per  head.  The  non- supplemented  group  also  outgained  the  sup- 
plemented twins  through  the  second  summer  (April  5-JJovember  2,  1965) 
by  an  average  of  170  pounds  to  Ij3  pounds  per  head,  however  during  the 
first  summer  one  cow  in  the  supplemented  group  was  dry  while  one  cow  in 
the  non-supplemented  group  was  dry  through  the  second  summering  period. 
The  pattern  of  weight  changes  observed,  groups  on  a  higher  plain  of 
nutrition  gained  most  during  the  wintering  period  and  those  on  a  lower 
plane  of  nutrition  gained  more  through  the  summer  grazing  period,  was 
similar  to  that  observed  by  Ross  et  al.  (1951),  Fope  et  al.  (1952), 
Pope  et  al.  (1956),  Zimmerman  et  al.  (1957),  Zimmerman  et  al.  (1959), 
Pinney  et  al.  (1961),  Finney  et  al.  (1963),  and  Speth  et  al.  (1962). 
Knox  and  Watkins  (1958)  found  that  young  cows  responded  to  supplemental 
feed  in  both  average  and  drought  years,  but  mature  cows  only  in  drought 
years.  They  further  concluded  that  protein  supplements  were  superior 
to  grain  for  young  cows  but  grain  plus  a  suitable  mineral  supplement 
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produced  as  good  results  as  cottonseed  cake  when  fed  to  mature  cows, 
laldrip  and  Marion  (1963)  observed  that  over  a  four  year  period,  cows 
supplemented  at  the  levels  of  0,  1.5,  and  3.0  pounds  per  head  daily  of 
cottonseed  cake  gained  2,  I47,  and  26  pounds  per  head,  respectively, 
ofver  the  winter  periods, 

A  smaller  percentage  of  heifers  in  the  sorghum  grain  group  were 
diagnosed  pregnant  as  compared  to  the  sorghum  grain  plus  soybean  oil 
meal  following  the  initial  breeding  season,  however  the  sorghum  grain 
group  had  a  slightly  higher  conception  percentage  compared  to  the  soybean 
oil  group.  Following  the  second  breeding  period  the  sorghum  grain  group 
had  a  substantially  lower  peircentage  diagnosed  pregnant  (77.1^)  compared 
to  the  other  two  groups  (9^%).     Reid  et  al.  (1957)  noted  that  a  low 
level  of  feeding  (65^  of  the  upper  limit  of  the  Morrison  Feeding 
Standards)  had  no  effect  on  conception.  Turman  et  al.  (I96ii)  stated 
that  a  low  level  of  nutrition  for  heifers  up  to  two  years  of  age  was 
associated  with  delayed  rebreeding  of  two-year  old  heifers  and  a  higher 
percent  of  open  heifers.  Harris  et  al.  (1965)  observed  that  fewer  re- 
stricted fed  heifers  calved  at  two  years  of  age  conqsared  to  optimal-fed 
heifers.  Speth  et  al.  (I962)  noted  that  of  cows  supplemented  with  one 
pound  of  barley  per  head  daily  72.5^  calved  compared  with  66,7^  of  those 
fed  three  pounds  of  alfalfa  hay  per  head  daily,  63,9$  of  those  fed  one 
pound  of  protein  supplement  per  head  daily,  and  only  ij8,2$  of  those  re- 
ceiving no  supplemental  winter  feed  over  a  five  year  period.  Joubert 
(I95I4)  noted  that  a  low  level  of  nutrition  did  not  adversely  effect  the 
conception  rate  of  heifers.  Wiltbank  et  al.  (1957)  observed  that  energy 
levels  affected  conception  percentages  more  than  protein  levels. 
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Average  calving  difficulty  scores  per  treatment,  sorghum  grain  -  h.2, 
sorghum  grain  plus  soybean  oil  meal  -  3.3,  and  sqybean  oil  meal  -  3.3> 
although  not  statistically  significant,  indicated  the  heifers  in  the 
sorghum  grain  and  sorghiom  grain  plus  soybean  oil  meal  treatments  experi- 
enced more  difficulty  in  calving  than  did  the  heifers  in  the  soybean  oil 
■eal  group.  All  heifers  in  experiment  II  calved  without  difficulty, 
Ross  et  al.  (1951),  Zimmerman  et  al.  (1957),  Zimmerman  et  al.  (1959), 
and  Wiltbank  et  al.  (1962)  observed  no  differences  in  calving  difficulty 
resulting  from  differing  nutritional  levels  prior  to  calving.  Pope  et  al. 
(1956)  reported  low  level  heifers  experienced  less  calving  difficulties 
attributable  to  lighter  calf  weights  and  less  flesh  on  the  low  level 
heifers.  Durham  et  al.  (1963)  noted  that  two  groups  of  heifers  fed 
silage  and  two  pounds  of  milo  and  two  pounds  of  cottonseed  meal  per 
head  daily  experienced  some  calving  difficulty,  at  the  same  time  a 
comparable  group  receiving  one  f)ound  of  cottonseed  meal  per  head  daily 
experienced  little  or  no  calving  difficulty. 

Average  live  birth  weight  was  depressed  in  one  lot  of  sorghum  grain 
heifers.  Lot  1  had  an  average  live  birth  weight  of  58  pounds  compared 
to  a  range  of  65  to  69  pounds  for  the  other  five  lots.  The  average  live 
birth  weight  for  the  non-supplemented  group  in  experiment  II  was  71 
pounds  ccwnpared  to  68.5  pounds  in  the  supplemented  group.  Pope  et  al, 
(1956),  Pinney  et  al.  (I96I),  Finney  et  al.  (1963),  Durham  et  al,  (1963), 
and  Wiltbank  et  al.  (I962)  observed  birth  weights  of  calves  were  depressed 
if  their  dams  were  on  a  low  level  of  nutrition  prior  to  calving.  Hobbs 
et  al.  (1965)  noted  no  significant  treatment  effects  were  observed  for 
birth  weight. 
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Ziiranerman  et  al.  (1959)  observed  low  level  heifers  calved  an 
average  of  one  week  later  than  medium  level  heifers  and  two  weeks 
later  than  high  level  heifers.  Pinney  et  al.  (I96I)  reported  that 
average  calving  date  was  slightly  delayed  in  low  and  medium  groups 
compared  to  high  level  heifers,  Avera  e  calving  dates  delayed  by  low 
levels  of  nutrition  were  also  reported  by  Pinney  et  al.  (I963),  Reid 
et  al.  (1957),  and  Joubert  (l95h).  Wiltbank  et  al.  (I962)  observed  that 
a  low  level  of  nutrition  delayed  puberty  in  heifers.  Wiltbank  et  al, 
(1962)  also  reported  that  the  level  of  energy  provided  prior  to  calving 
seemed  to  be  relatively  more  important  than  energy  level  after  calving 
in  influencing  the  date  of  occurrence  of  estrus  after  calving,  Bie 
heifers  receiving  sorghum  grain  plus  soybean  meal  supplementation  calved 
an  average  of  five  days  earlier  than  did  the  heifers  in  the  soybean  oil 
meal  group  and  a  week  earlier  than  the  heifers  in  the  sorghum  grain  group. 
Actual  differences  due  to  treatment  effects  were  obscured  by  the  rela- 
tively large  differences  between  lots  within  treatment  groups.  There 
was  no  apparent  treatment  differences  in  average  calving  dates  in  experi- 
aent  II.  It  was  probable  that  most  of  the  lack  of  greater  variation  in 
average  calving  date  between  treatments  was  caused  by  the  delayed  breed- 
ing period.  As  the  heifers  were  on  good  pasture  from  May  to  July,  I96I1, 
the  sorghum  grain  group  and  the  non-suppleraented  group  had  an  opportunity 
to  compensate  for  the  lower  nutritional  plane  th^  had  suffered  through 
Vae  winter.  All  groups  were  apparently  ovulating  in  July,  I96I4,  when 
breeding  commenced,  . 

Bie  heifers  in  the  sorghum  grain  gix>up  weaned  the  lightest  calves, 
«n  average  of  238  pounds  per  calf,  the  sorghum  grain  plus  soybean  oil 
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meal  group  weaned  the  heaviest  calves,  an  average  of  306  pounds  and  the 
soybean  oil  meal  group  was  intermediate  with  an  average  of  28?  pounds 
per  calf.  Pinney  et  al.  (1961),  Pinney  et  al.  (1963),  Turman  et  al.  (I96I4), 
and  Harris  et  al,  (1965)  found  that  low  levels  of  supplementation  depressed 
weaning  weights.  The  results  obtained  in  experiment  I  failed  to  agree 
with  the  observations  of  Waldrip  and  Marion  (1963)  and  Hobbs  et  al.  (1965). 
They  observed  no  significant  differences  in  weaning  weights  attributable 
to  the  levels  of  winter  supplement.  The  results  of  experiment  II  show 
essentially  no  difference  (5  pounds)  in  average  weight  of  calves  weaned 
from  the  supplemented  and  non-supplemented  groups.  Limited  numbers  were 
undoubtedly  a  factor  in  this  study,  however,  the  results  agree  with  the 
observations  of  Waldrip  and  Marion  (1963)  and  those  of  Hobbs  et  al.  (1965). 

No  valid  conclusions  could  be  drawn  from  the  results  of  the  plasma 
protein  content  analyses  made  as  a  part  of  these  experiments.  The  samples 
of  plasma  deteriorated  greatly  in  storage  between  collection  and  analysis. 
As  mentioned  in  the  results,  some  of  the  factors  involved  were  evaporation 
losses,  coagulation,  microbial  and  mold  growth,  and  hemolysis.  Ross  et  al, 

(1951)  reported  heifers  receiving  low  levels  of  protein  supplementation 
tended  to  have  lower  blood  plasma  protein  levels  than  comparable  groups 
fed  higher  levels  of  protein  in  the  winter  and  early  spring.  Pope  et  al. 

(1952)  observed  lower  average  plasma  protein  levels  in  heifers  wintered 
at  the  low  level  than  at  the  high  level  frcaa  December  to  April.  Pope 
et  al.  (1953)  noted  the  average  plasma  protein  level  for  cows  in  the 
high  leTel  groups  was  higher  in  the  winter  and  early  spring,  although 
the  average  plasma  protein  level  for  cows  in  the  low  level  groups  ap- 
proached that  of  the  high  level  groups  in  July  and  August,  He  observed 
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no  average  values  outside  the  range  considered  nonnal  for  beef  cattle, 

Klosterman  et  al.  (19^0)  and  Wright  et  al.  (1962)  observed  low 
levels  of  dietary  protein  resulted  in  lowered  plasma  albumen  levels 
in  ewes.  Carroll  et  al.  (1961<)  reported  finding  lower  plasma  protein 
and  plasma  albumen  levels  in  heifers  fed  maintenance  energy  levels  and 
submaintenance  protein  levels  as  compared  to  heifers  receiving  the 
maintenance  energy  level  and  a  liberal  allowance  of  protein.  He  observed 
the  differences  in  plasma  protein  levels  were  no  longer  significant  after 
35  days J  the  same  was  true  of  the  plasma  albumen  levels  after  6o  days. 


The  heifers  in  the  sorghum  grain  treatment  group  lost  an  average 
of  3ii  pounds  per  head  during  the  first  wintering  period  (first  ll5  days 
of  the  experiment) J  the  heifers  in  the  sorghum  grain  plus  soybean  oil 
meal  treatment  group  gained  an  average  of  28  pounds  per  head,  and  the 
heifers  in  the  soybean  oil  meal  treatment  group  gained  an  average  of 
liO,^   pounds  per  head.  These  differences  were  statistically  significant 
at  the  .025  level  between  treatments  and  significant  at  the  ,005  level 
between  lots  within  treatments. 

Although  the  sorghum  grain  group  made  the  largest  gains  during  the 
following  summer  grazing  season,  an  average  of  269,5  pounds  per  head  as 
compared  to  an  average  gain  of  25l  pounds  per  head  in  the  sorghum  grain 
plus  soybean  oil  meal  group  and  an  average  gain  of  221  pounds  per  head 
in  the  soybean  oil  meal  group,  their  average  gains  over  the  first  293 
days  of  the  experiment  (first  winter  and  first  summer)  were  lowest,  an 
average  gain  of  235.5  pounds  per  head  as  compared  to  an  average  gain  of 
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277.5  pounds  per  head  in  the  sorghum  grain  plus  soybean  oil  meal  group 
and  an  average  gain  of  266,5  pounds  per  head  for  heifers  in  the  soybean 
oil  meal  treatment  group.  These  differences  in  gain  over  the  first  293 
days  of  the  experiment  were  statistically  significant  at  the  .05  level 
between  the  sorghum  grain  treatment  group  and  the  sorghum  grain  plus 
soybean  oil  meal  treatment  group  (lowest  and  highest  gains  respectively 
over  the  first  293  days  of  the  experiment). 

Through  the  second  wintering  period  the  sorghum  grain  treatment 
group  lost  an  average  of  7ii.5  pounds  per  head,  the  sorghum  grain  plus 
soybean  oil  meal  group  gained  an  average  of  2l4,5  pounds  per  head,  and 
the  scqrbean  oil  meal  group  gained  an  average  of  h?   pounds  per  head. 
Average  gains  over  the  first  itSIj  days  of  the  experiment  were  sorghum 
grain  group  -  153.5  pounds  per  head,  sorghum  grain  plus  soybean  oil 
meal  group  -  286  pounds  per  head,  and  soybean  oil  meal  group  -  315.5 
pounds  per  head.  These  differences  were  statistically  significant  at 
the  ,05  level  between  treatments.  The  average  ireights  of  pregnant  cows 
with  calves  at  the  end  of  the  experiment  (after  the  second  summer  grazing 
period)  were  sorghum  grain  group  -  726  pounds,  sorghum  grain  plus  soybean 
oil  meal  group  -  77li  pounds,  and  soybean  oil  meal  group  -  760  pounds. 

Following  the  first  breeding  season  (July  1-October  1,  196ii),  a 
pregnancy  examination  disclosed  that  100^  of  the  sorghum  grain  plus 
soybean  oil  meal  group  were  pregnant  as  compared  to  85,7^pregnant  in  the 
sorghum  grain  treatment  and  81,8^  pregnant  in  the  soybean  oil  meal  group. 
These  differences  were  not  statistically  significant. 

The  sorghum  grain  plus  soybean  oil  meal  treatment  group  calved, 
on  the  average,  five  days  earlier  (May  3)  than  did  the  soybean  oil  meal 
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group  (May  8)  and  seven  days  earlier  than  did  the  sorghum  grain  group 
(May  12),  Wider  variation  existed  between  lots  within  treatment  groups, 
however  none  of  these  differences  were  statistically  significant, 

Ihe  percentage  of  live  calves  at  birth  was  as  follows:  sorghum 
grain  group  -  76.5^,  sorghum  grain  plus  soybean  oil  meal  group  -  63.6^, 
and  soybean  oil  meal  treatment  group  -  9h,h%.     These  differeiKies  were 
not  statistically  significant. 

Average  calving  difficulty  scores  per  treatment  were  as  follows: 
sorghum  grain  group  -  1^,2,  sorghum  grain  plus  soybean  oil  meal  -  3.8, 
and  s<ybean  oil  meal  -  3,3.  Wider  variation  existed  between  lots  within 
treatments  than  did  between  treatment  groups.  These  differences  were 
not  statistically  significant. 

Heifers  in  Lot  1  gave  birth  to  calves  ii^iich  had  an  average  live 
birth  weight  8  pounds  lighter  than  the  average  of  the  other  five  lots 
in  which  there  was  only  a  four  pound  range  in  average  live  birth  weights. 
Apparently  average  live  birth  weights  did  not  influence  calving  difficulty 
scores. 

Following  a  second  breeding  period  (June  iB-September  2,  1965)  a 
pregnancy  examination  October  30,  1965,  disclosed  that  a  smaller  per- 
centage of  heifers  in  the  sorghum  grain  group  were  pregnant  (77.1^) 
ecHnpared  to  95^  for  each  of  the  other  two  treatment  groups.  The  results 
indicated  that  the  soi^hum  grain  treatment  depressed  the  conception  rate 
during  the  second  breeding  season. 

The  average  weaning  weights  per  treatment  were:  sorghum  grain 
group  -  238  pounds,  sorghum  grain  plus  soybean  oil  meal  -  306  pounds, 
and  soybean  oil  meal  group  -  237  pounds  per  calf.  Although  the  heifers 
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in  the  sorghum  grain  and  soybean  oil  meal  group  weaned  calves  which 
averaged  19  pounds  heavier  than  those  weaned  by  the  heifers  in  the  soy- 
bean oil  meal  group j  the  soybean  oil  meal  group  weaned  17  calves  com- 
pared to  13  weaned  by  heifers  in  the  sorghum  grain  plus  soybean  oil 
meal  treatment  group.  The  sorghum  grain  treatment  group  weaned  lightest 
calves,  on  the  average,  as  well  as  the  fewest  calves  (12). 

The  weight  change  pattern  of  the  cows  in  experiment  II  was  similar 
to  that  observed  in  experiment  I.  The  non-supplemented  cows  lost  more 
body  weight  through  the  wintering  periods  than  did  those  in  the  sup- 
plemented group.  The  non-supplemented  group  made  large  gains  during 
the  summer  grazing  period  compared  to  the  supplemented  group.  Through 
each  summer  grazing  season  one  cow  was  dry  as  a  result  of  giving  birth 
to  a  dead  calf  (supplemented  Angus  in  196lj  -  non-supplemented  Hereford 
in  196$).  This  increased  average  weights  per  cow  in  the  lots  containing 
the  dry  cows.  No  treatment  effects  were  apparent  in  any  of  the  para- 
meters concerned  with  reproductive  performance. 
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Table  6.  Calf  weaning  weights. 


Age  in  days  Weaning  weight  Adjusted  weaning 

Nov.  2,  1965  Sex (lbs.) weight M lbs.) 

Lot  1 

199  Male  2ij5                                     22? 

196  Female  31^                                       3q5 

m  Female  250                                     26I1 

3jd3  Bale  2l5 

1^7  Male  120 


159  Male  265 

X53  Male  260 


231 
132 


Lot  2 

200  Ibile  365  335 

199  Ifaile  360  332 

199  Fe>Bl«  310  298 

195  Male  295  277 

185  Female  275  280 

I8I4  Fonale  295  301 

170  Male  255  266 

159  Female  190  220 

Lot  3 

187  Male  270  278 

185  Female  230  2i<6 

183  Male  260  263 

180  Male  2li5  2b5 

167  Male  250  26I1 

159  Male  250  275 

121  Female  225  307 

Lot  I4 

201  Mil.  31,5  315 

187  Male  325  316 

lo7  Female  395  39[, 

293 
293 

Lot  5 

207  Female  3ljO  2l5 

303 


202  Female  3 20 

185  Male  290  281I 

169  Male  285  299 

156  Female  235  286 

151  Male  275  315 

1^3  Female  2140  296 

138  Female     .  ,        205  260 
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Table  6.  (cont.) 


Age  in 

days 

Weaning  weight 

Adjusted  weaning 

Not.  2, 

,  1965 

Sex 

(lbs.) 

weight^  (lbs, ) 

Lot  6 

206 

Female 

330 

307 

202 

Hale 

3l4$ 

315 

199 

llalB 

360 

332 

m 

Feule 

315 

332 

189 

Male 

325 

313 

m 

Female 

210 

217 

182 

Female 

2l45 

251 

180 

Hale 

310 

310 

liil 

Itole 

220 

263 

The  weights  are  adjusted  to  180  days  or  6  months  and  to  a 
steer  equivalent. 
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This  experiment  was  designed  to  study  the  level  of  winter  protein 
supplementation  for  heifers  on  bluestem  pasture. 

The  sixty-six  heifers  used  were  separated  into  six  lots  of  eleven 
head  each  on  a  random  weight  basis.  Two  lots  were  fed  each  of  the  fol- 
lowing experimental  winter  supplement  rations:  2,0  pouixis  of  ground 
sorghum  grain  per  head  daily,  1»0  pound  of  ground  sorghum  grain  plus 
1,0  pound  of  soybean  oil  meal  per  head  daily,  and  2,0  pounds  of  soybean 
oil  meal  per  head  daily. 

The  average  weight  changes  per  head  over  the  first  ll5  days  (first 
wintering  period)  were:  sorghum  grain  group  -  loss  of  3h   pounds,  sorghum 
grain  plus  soybean  oil  meal  group  -  gain  of  28  pounds,  and  soybean  oil 
meal  group  -  gain  of  kO,S   pounds.  These  differences  were  highly  signi- 
ficant between  treatments  and  between  lots  within  treatments. 

The  groups  receiving  sorghum  grain  ciade  Large  compensatory  gains 
during  the  summer  grazing  period,  however,  the  average  gains  over  the 
first  293  days  (first  winter  and  first  summer)  were:  sorghum  grain  - 
235,5  pounds,  sorghum  grain  plus  soybean  oil  meal  -  277.5  pounds,  and 
soybean  oil  meal  -  266,5  pounds.  The  difference  between  the  sorghum 
grain  group  and  the  sorghum  grain  plus  soybean  oil  meal  group  was  signi- 
ficant at  the  .05  level. 

The  average  gains  over  the  first  iiSlj  days  (first  winter  and  summer 
plus  second  winter)  were:  sorghum  grain  -  153.5  pounds,  sorghum  grain 
plus  soybean  oil  meal  -  286  pounds,  and  soybean  oil  meal  -  315.5  pounds 
per  head.  These  treatment  differences  were  significant  at  the  ,05  level. 

All  of  the  heifers  in  the  sorghixm  grain  plus  soybean  oil  meal  group 
were  diagnosed  pregnant  after  the  first  summer  compared  with  Q9%   in  the 


sorghuffl  grain  group  and  81,8^  in  the  soybean  oil  meal  group.  The  sorghum 
grain  plus  soybean  oil  meal  group  calved,  on  the  average,  five  days 
earlier  than  the  soybean  oil  meal  group  and  a  week  earlier  than  the 
sorghum  grain  group  although  wider  variation  existed  between  lots  within 
treatments.  The  highest  percentage  of  live  calves  bora  occurred  in  the 
soybean  oil  meal  group  (,9h,h%)   compared  to  sorghum  grain  -  76.5^  and 
sorghum  grain  plus  soybean  oil  meal  -  63.6^.  Average  calving  difficulty 
scores  (based  on  a  scale  of  1  to  10  with  10  representing  extreme  dif- 
ficulty) were:  sorghum  grain  -  l4,2,  sorghum  grain  plus  soybean  oil 
meal  -  3.3,  and  soybean  oil  meal  -  3.3,  however,  wider  variation  existed 
between  lots  within  treatments  than  between  treatments.  Average  live 
birth  weights  in  one  of  the  sorghum  grain  lots  were  8  pounds  lighter 
than  the  average  of  the  other  lots.  The  soybean  oil  meal  group  weaned 
more  calves  (17  vs.  13)  which  were  lighter  (287  vs.  306  pounds)  compared 
to  the  sorghum  grain  plus  soybean  oil  meal  group.  The  sorghum  grain 
group  weaned  fewer,  smaller  calves  (12,  238  pounds)  than  did  the  other 
gronps.  •' 

The  sorghum  grain  group  failed  to  rebreed  as  well  as  the  other 
groups  during  the  second  summer  (77,1^  vs.  9S%). 

Two  sets  of  identical  twins  were  used  in  a  small  pilot  study  to 
determine  the  effects  of  feeding  no  supplemental  feed  to  cows  wintered 
on  bluestem  pastirre.  One  twin  of  each  set  was  fed  1.0  pound  of  sorghum 
grain  plus  1,0  pound  of  soybean  oil  meal  per  head  daily  during  the  win- 
tering periods.  The  remaining  twins  received  only  grass  and  salt.  The 
non-supplemented  group  lost  more  weight  through  the  winters,  however, 
they  compensated  by  large  gains  through  the  summer  grazing  seasons 


compared  to  the  supplenented  group.  There  were  no  apparent  treatment 
effects  in  regard  to  reproductive  performance. 

Sample  deterioration  prevented  drawing  any  valid  conclusions  frcm 
the  plasma  protein  analyses. 
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